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Effects of Mixed Feeding Schedules with Two Dietary Protein Levels on Growth
Performance, Body Composition and Serum Biochemical Indexes of Junvenile
Hybrid Tilapia ( Oreochromis niloticus ? x O. aureus & )

LIU Wei, WEN Hua, JIANG Ming, WU Fan, TIAN Juan, YANG Changgeng

(Key Laboratory of Freshwater Biodiversity Conservation and Utilization, Ministry of Agriculture,

Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China)

Abstract ; The present experiment was conducted for 60 days to investigate the suitability of cyclical feed-
ing with two dietaries on the growth performance, feed utilization, body composition and serum biochemi-
cal indexes of hybrid tilapia ( Oreochromis niloticus @ x O. aureus & ) with the initial body mass of (3. 10 =
0.05) g. Seven different feeding regimes employed were: 27.49% protein diet ( hereafter referred to as
a) continuously (group A), 20.55% protein diet (hereafter referred to as b) continuously ( group B),
one day a followed by one day b ( group 1A/1B), 2 day a followed by 2 day b ( group 2A/2B), 2 days
of a followed by 3 days of b ( group 2A/3B) , 3 days of a followed by 2 days of b (group 3A/2B) and 3
days of a followed by 3 days of b (group 3A/3B). Each feeding regime fed three replications. The re-
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sults were as follows; group B had the worst growth performance. Compared to specific growth rates of
1A/1B, 2A/3B and 3A/2B were not significantly different from group A (P >0.05), but their protein
efficiency ratios and protein retention rates were remarkably higher (P <0.05), and feeding costs were
significantly lower (P <0.05). Viscerosomatic indexes of group A, group 3A/2B and group 3A/3B were
significantly lower than those of the other groups (P <0.05). Survival rate of group 1A/1B was not sig-
nificantly different from that of group A (P >0.05), but it was obviously lower than that of the other
groups (P <0.05). Whole body moisture contents of group A, group 1A/1B, group 2A/3B and group
3A/2B were obviously lower than those of group B (P <0.05). Crude fat content of group A was obvi-
ously lower than that of the other groups (P <0.05). All the groups except group B had no significantly
different crude protein contents compared with group A. Mixed feeding schedules had a significant influ-
ence on serum biochemical indices (P <0.05) : compared with group A, the activities of aspartate ami-
no-transferase and glutamic-pyruvic transaminase in the serum decreased, the levels of albumin, globulin
and total protein rose, and the contents of total cholesterol, high density lipoprotein cholesterol and low
density lipoprotein cholesterol increased. This experiment indicated that group 3A/2 B was the best feed-

ing regime.
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Tab.1 Formulation and nutrient composition of the diets

TR B L)/ %

245 W&

5 Lo CRET O RRRD ZEERT B R
)
a 1500 6.00 20.00 10.00 8.00 24.70 7.00
b 8.00 3.00 10.00 5.00 4.00 S51.70 9.00
TR EURL B He AL/ %o ks
E2 7 . L AR gwE &b
Bt ww o R (U -kg™)
TR B IEET
a  2.00 3.00 1.00 3.00 0.10 0.20 3.21
b 2.00 3.00 1.00 3.00 0.10 0.20 2.76
ERRI D) % g,
) R =T e
T M&ED HAEN KA 4 lJuj%”(kj-g' )
a  91.12 27.49 7.73 8.78 12.81 34.31 15.58
b 92.68 20.55 6.22 7.34 8.50 50.07 16.11
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ANOVA J5 243#7 , Duncan’ s Z 8 HAGE i g0 45
T2 5 W A et B #42Rk 1T STATISTICA
6.0 Hft.

2 #R
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3A/2B AR BR R AR E A KRS A 5 A
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21 (P <0.05) ;A 3A/2B 1 3A/3B L (RHEIAR FL i 2%
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Tab.2 Effects of mixed feeding schedules on growth performances and feed ultilization of juvenile hybrid tilapia

a3l mHtk F ik fek Tkt EHR EHR JiF L/ iZINi HiE%/ FIMA/
Fi/g Fii/g K& /% M W/ % YRR/ % % % % (- kg™")

A 3.12£0.00a  21.14£0.59cd  3.42£0.02¢c  0.43£0.03ab 142.46£10.50a 23.40£2.15a  2.28+0.23a  12.02+0.74a 94.44£5.00ab  7.43 £0.54b
B 3.08+0.13a  16.72£1.28a  3.05£0.14a  0.40£0.03a  178.48£10.93h 28.67+2.04b  2.22+0.32a  13.82+0.54b 98.89+1.92b  7.06+0.43ab
1A/IB 3.1220.12a  21.93£0.46c  3.47+0.05¢  0.440.02ab 166.22 £5.44hc  26.63 £0.80bed 2.57£0.39be  13.56 £1.02b  90.00 £6.67a  6.83£0.21ac
24/2B 3.10£0.06a  19.78£0.28b  3.3120.03b  0.40£0.02a  155.90£6.16ac 24.39£1.25ac  2.67£0.31b  13.14+0.86b 97.78£1.92b  7.23 £0.38hc
20/3B 3.17£0.07a 21.55+0.39c  3.42£0.03be  0.44£0.02ab 169.91 £7.43b  27.78 £0.92bd  2.32£0.25ac  13.55+0.87b 98.89+1.92b  6.62 £0. 24ac
34728 3.01£0.03a  20.09£0.77hd  3.39£0.05bc  0.46£0.01h  171.67£2.83h  28.52+1.19b  2.22+0.28a  11.65£0.74a 98.89£1.92b  6.58 £0.10a
3A/3B 3.08+0.10a  19.68£0.21b  3.3420.02bc  0.45£0.02b  166.96£7.31be  25.73£0.48ad  2.37£0.17ac  12.08£1.12a 97.78£3.85h  6.57£0.13a

1) Fob 598 T WA £ 47 £, 5 G LA — AR B 5%, A7 £F R 2% (P >0.05,Duncan” s 3% ) ;2) #5477

BN R R AR E.

®3 BRAREXERFTIFasELERSHEE"
Tab.3 Effects of mixed feeding schedules on whole body

composition of juvenile hybrid tilapia %

gkl w(7kar) wOHER)  wCHIER)  wCHEID)
A 70.14 £0.07b 15.92£0.44b 9.22 +0.36a  3.54 £0.04a
B 67.62£0.75a 15.14 £0.23a 12.47£0.58¢  3.63 £0.30a
1A/1B 68.40+0.57a 15.64 £0.15ab 11.06 £0.43b  3.43 £0.07a
2A/2B  68.73 £0.26ab 15.90 £0.08b 10.87 +0.45h 3.62 +0.16a
20/3B 67.95+1.41a 15.84£0.23ab 11.72 +1.34be  3.49 £0.18a
3A/2B 68.03£0.91a 16.18+0.38b 11.41 +0.76be 3.52 +0.16a
3A/3B  69.08 £0.96ab 15.73 £0.76ab 10.79 +0.89b  3.38 £0. 11a

1) AP 38 H-FHM 474 £, R KB LA —AMER
NBEEFHE AT EFAREFE(P>0.05,Duncan’s %) .
2.3 MmiEEHR
R4 AT, 5 A dAH L, IR PR 45 MR 2 9 13 45
TG (AST) R D% 2 ( ALT) TEPERRAG, FI 4R

x4

IR R S A K T e, IE [ R 2 IR
A FIHE B (HDL-C) A %% B2 g 2 B3 I [ 9% (LDL-
C) Framsm. Horr A 201 AST J5 15 3A/3B 4 2%
FARE(P>0.05), HE 55 T HAMH (P <
0.05);3A/2B 3A/3B Fil 1A/1B 401 ALT 7 PE B &
T A4L(P<0.05) ;3A/2B 3A/3B W HEH .
HREASEASAHAESARE(P>0.05), 1M
1A/1B 2A/2B M 2A/3B 4B &= T AB4 (P <
0.05). B.2A/3B 1 3A/2B 4 [ IH [ izt 4 o b %
F A4 (P<0.05);A F13A/3B 44/ HDL-C & i
AR T HABLL (P <0.05) , 1 B.1A/1B 1 2A/2B 41
i HDL-C | Z L F 2A/3B 3A/2B 41 (P <0.05);
1A/1B F12A/3B 4% LDL-C & & B E 5T A B Al
3A/3B 41 (P <0.05),1A/1B,2A/2B [ =ML H &
R E R T HMA (P <0.05).

AR IR BB &k fa 4h £ 1 i A AL FEARRO B I

Tab.4 Effects of mixed feeding schedules on serum biochemical indexes of juvenile hybrid tilapia

ML/ (U- L7

¢/(mmol + L")

o/(g-L7")
45 A )
I\
LAy Ly HEH KR

syl RS iR B

BEH N . .
fil et ERMER  EAMEE

=B

A 458.67£94.65¢ 38.33£5.13d 10.00+0.00a 21.33 £1.53ab

B 347.67 £20.21ab 36.00 £1.73d 10.33 £0.58a 20.67 £0.58a
1A/1B 276.33£20.03a 27.00 +1.00bc 11.33 +0.58be 25.00 £0.00c
2A/2B 319.33£33.20a 33.00+5.57d 11.33 +0.58bc 24.00 1.00c
2A/3B 331.67 £12.05ab 32.33 £1.53¢cd 12.00 +0.00c 25.00 +1.00c
3A72B 266.67£7.09a  13.33+0.58a 10.67 £0.58ab 23.33 +2.08hc
3A/3B  401.67 £38.99bc 22.33 £2.89b 10.67 £0.58ab 23.33 £1.53he

31.33 £1.53ab
31.00 £1.00a
36.33 £0.58cd
35.33£1.53¢d
37.00 £1.00d
34.00 £2.00be
34.00 £2.00be

4.00+£0.32a  1.80£0.22a 0.68 £0.11a  2.12+0.09ab
4.69 £0.18bed  2.03£0.15b  1.04 +£0.09b  2.30 +0.29b
4.66 £0.25abed 2.04£0.09h  1.47 £0.20d  2.720.21c
4.36 £0.04abe  2.02£0.07h  1.10+0.10bc 2.77 £0. 18¢
5.25+0.25d  2.40£0.09¢ 1.36 +0.18cd 2.36 £0.11b
4.98£0.76cd  2.32£0.05¢ 1.10+0.28bc 1.76 £0.29a
4.060.17ab  1.98£0.04a 0.90 £0.03ab 2.00 0. 12ab

1) KPR A FIE £ AFE £ RIS E LA — MR AN B FE 4, KT £5F R 23 (P >0.05,Duncan’s %) .

3 it 54%ie

B IRXT B e 5 JFfa 4h & A K PEREFNIR AL
LA )
WFFE R, B Je B A £ 4l fa 06 faDRL AR 1 i)

3.1

Tk 24% ~32% " I, a G HLE 17 A
(27.49% ) Sk i 15 B2 B AR R K. AR (945

KI1A/IB 2A/3B 1 3A2B 3 KRS
A HTC L 22, 4 OHOR L A DUR R B
IF | FRAE AR 525 WIS, 42 AN ) 2 1 KT B O R
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ZH B RIS, X T BE R S e i Rl 5 R T2
A A S T, S SRR BB T R A
H32A/3B Al L B 3 T A 4L SRR R
MRy 2 Aol 5 ) A P9 U v it 22 s AR 2R T B 9 D
EL A8 T, 22 B T B 43 s b T 3A/2B 4
i LA E R AR R B AR R AP 455 153 A/2B
H A AEA S 2 .

Silva 25" BFFT 4G Y, ML B R BN
30% WytlEF 2 d, B BEPEORLER 1 B A A 18% 1Y
WRE3 d(2 d30%/3 d 18% ), J % B 4 47.(190 ~ 595
mg F1 1. 043 ~4. 068 g) AR5 A= KA REFN A A
BCR A A SR R R e B AR 2 d
33%/3 d 22% W) XM e B B k(33 ~ 153 g)
HE K FIRAE" . T Santiago 251" & 3 LKL 1
JE BN 25% F1 18 % () ) R SR L e B B 4
1, S BB (20 ~ 233 ) A, X HEPE (20 ~
266 g) WG 5 & 5, 27 LA R R R E A, 0]
3d25%/2 d 18% Fil 1 d 25% /1 d 18% Hy4% IR 75 =
BAE TR e B AR (17 ~ 250 g) BIAFFE A Hy 3
d35%/3 d 25% HIBEMETT AR A . e X 0 £ fg B
G, 1 d30% /1 d 20% F13 d 30% /3 d 20% [1
Py A SRR LR (R ECR 30% 4R R
P, A K 2B, i Nandeesha 257 R 2 d
30.9% /2 d 25. 8% Wy M Ty =, 15 H £ 1) A P
BEFNIARR) R SR B F R 4RI 30. 9% 1), 1 i
X2 S Y [ R AT RE S ARDRHEC R R AR AR L A
P GRS I NEETP S
3.2 EIMERXEE T IEf 4 fa g9 R & FA L iE

FEHRAY R M

EAREE T, B 21 A a3 AKX ]
BE SRR FRREA A T2 e 4 R B A 6
HafdemfEnSEliE 2y, RVIFEH#
WL A R ) ) i PR TR A . 2 mT DU PR AR A
(AR IDT BRK AL & W AR A BRI FEAR IR G o
A AR BRI AR B A AR T A 4L, iRk
KW EEE R T A 4,850 kI A Ig &
BHREST AL, X5 e PEa" fugy
FE40 2 BT 45 A, T I AR AR 7 A 4 AT
fig 2R AR OK AL B KT S TR Y

JHNE R R E A . — AR, i 4% &
B 05 P AR AT, HE 0 4 0 T R R I A7 4 0 3R
B EAR I b A S PR VER o 0 I 3

SABERE TEAT T A 41354 AR R R, R
(4 I I 8 1, T LY 1 2 Bk R LR R T Y
Then, R e BN TR A RS R 5B,
T ZE L5 2 A HP B T 4 22 i 3 R 44 i
PR AL S = Ik H AT IR R, A TR R AR
BT MAL A v 5 BB 8 3 T R T 0E LV T A N
PSR, B E I L IR D 2 20 R0 At 41 4 A BT
oLt ] DUA RO A S o A g i, B =
POt 3o DL i e ) 3 B B L R I 3
MRS ZE A B A5 A0 0 ARG i 285 58 R R, I R 4%
WERLZEL 174 I 7K - 3¢ 1, o [ 42 b 3% 1Y . 28 R Rl 7K
&6 IR 25 1 BE 1 1G58

AR SR, % 3A/2B 20 il 5% e 75 =L,
TR e % Al 40 4y £ A AY 1 AR BEALEE , W)
HE XK Ak G 9 16 R AR 0 3 i, mT DA B A 1)
AR AMERE R L ARV FHRICR R AR A T AR

S E 30k
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